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D GHWDLOHG GHVFULSWLRQ LQ*LDQQDNRV	 /RL]RV  DQG*LDQQDNRV D $IWHU DQ RYHU WHQ\HDUV
UHVHDUFKSURJUDPXQGHUWKHJXLGDQFHRIWKHDXWKRULQWKH*UHHN5DLOZD\QHWZRUNZLWKWKHSDUWLFLSDWLRQ
RIWKHUHVHDUFKGHSDUWPHQW9RLH WUDFNRIWKH)UHQFK5DLOZD\VRIWKHVXEVLGLDU\RI%HOJLDQ5DLOZD\V
7UDQVXUE &RQVXOW DQG 8QLYHUVLWLHV RI *UHHFH 178$ $87K $XVWULD *UD] HWF WR LQYHVWLJDWH WKH
FDXVHV RI WKH DSSHDUDQFH RI H[WHQVLYH FUDFNLQJ LQ FRQFUHWH VOHHSHUV RI )UHQFK WHFKQRORJ\88 W\SH
RYHURIWKHWRWDOQXPEHUODLGRQWUDFNWKH*LDQQDNRVPHWKRGZDVGHYHORSHG7KHODERUDWRU\WHVWV
VKRZHG ±EH\RQG DQ\ GRXEW WKDW WKH FUDFNHG VOHHSHUV LQ *UHHN QHWZRUN ZHUH SURGXFHG LQ IXOO
FRPSOLDQFHZLWKWKHH[LVWHGSUHVFULSWLRQVDQGWHFKQLFDOVSHFLILFDWLRQVRIWKHWLPH0RUHRYHUWKHVOHHSHUV

VDPSOHV±FKRVHQUDQGRPO\ IURPWKH WUDFNSUHVHQWHGVWUHQJWKYDOXHV LQ ODERUDWRU\ WHVWVKLJKHU WKDQ WKH
SUHVFULEHGLQWKHVSHFLILFDWLRQV7KHFUDFNLQJZDVQRWDUHVXOWRIGHIHFWLYHPDQXIDFWXUHRIWKHRULJLQDOWLHV
RURIQRFRPSOLDQFHZLWK WKH VSHFLILFDWLRQV7KHYDOXHVRIDFWLRQVGHULYHGZKHQDSSO\LQJ WKH IRUPXODV
FLWHGLQWKH$PHULFDQ*HUPDQDQG)UHQFKOLWHUDWXUHXQGHUWKHPRVWDGYHUVHFRQGLWLRQVDUHORZHUWKDQ
WKHOLPLWVRIWKHUHJXODWLRQVIDFWMXVWLI\LQJVSRUDGLFDSSHDUDQFHRIFUDFNVLQWKHRUGHURIEXWQRWDW
DOO WKHLU V\VWHPDWLF DSSHDUDQFH DW  RI WKH VOHHSHUV DQG HYHQ PRUH IRU D FKDUDFWHULVWLF VWLIIQHVV
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ZLWKWKHPHWKRGDFLWHGLQ)UHQFKOLWHUDWXUH(TQEFLWHGLQ*HUPDQOLWHUDWXUH(TQFFLWHGLQ
$PHULFDQOLWHUDWXUH(TQDQGG*LDQQDNRV(TQ




































PHGLXP VWLIIQHVV E WZLQEORFN FRQFUHWH VOHHSHUV 8 ZLWK 1DEOD IDVWHQLQJ UHVLOLHQW DQG F
0RQREORFNVOHHSHUVRISUHVWUHVVHGFRQFUHWH%ZLWK:IDVWHQLQJUHVLOLHQWHLWKHUZLWK=ZSDGRI
:LUWZHLQRU=ZSDGRI6DDUJXPPLZLWKWZRGLIIHUHQWVWLIIQHVVFRHIILFLHQWV,QWKLVSDSHUWKHVHWKUHH









































































































































XQGHU WKH VOHHSHU DQG ZLWKRXW IXUWKHU GHWDLOV XVHV WKH PHDQ YDOXH RI SUHVVXUH %DVHG RQ UHVHDUFK
SHUIRUPHGE\WKH,QWHUQDWLRQDO8QLRQRI5DLOZD\V8,&±ZLWKWKHSDUWLFLSDWLRQRISULQFLSDO(XURSHDQ
5DLOZD\ 1HWZRUNV WKH PD[LPXP PRPHQW PHDVXUHG DFWXDOO\ RQ WUDFN UHVXOWV IURP SDUDEROLF VWUHVV
GLVWULEXWLRQ25('5S%XW LQ UHDOLW\ WKHVHDWLQJRI WKHVOHHSHUV LV VXSSRUWHGRQGLVFUHWHSRLQWV
WKHSRLQWVRIFRQWDFWZLWKWKHJUDLQVRIWKHEDOODVW(LVHQPDQQ	.DHVVDQGWKHUHVXOWLQJQHFHVVLW\
WR FDOFXODWH WKH VWUHVV SHU JUDLQ RI EDOODVW FDQQRW JLYH UHVXOWV WKDW DUH FRPSDUDEOH ZLWK WKH H[LVWLQJ




)LQDOO\ LW LV QRW WKH VOHHSHU
VPDWHULDOEXW WKH WRWDO VWLIIQHVVRI WKH WUDFNȡWRWDO PRGXODWHGPDLQO\E\ WKH
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WKH $$6+2 URDG WHVW WKDW FDQ DOPRVW WULSOH LQ VRPH FDVHV 0RUHRYHU WKH /LIH&\FOH RI WKH WUDFN LV
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